Cocaine Withdrawal Impairs mGluR5-Dependent Long-Term Depression in Nucleus Accumbens Shell Neurons of Both Direct and Indirect Pathways.
We previously reported that animals withdrawn from repeated cocaine exposure exhibited a selective deficit in the ability to elicit metabotropic glutamate receptor 5 (mGluR5)-dependent long-term depression (LTD) in the nucleus accumbens (NAc) shell. To determine whether such impairment occurs in the NAc in a cell-type-specific manner, we used bacterial artificial chromosome (BAC) transgenic mice expressing enhanced green fluorescent protein (eGFP) under the control of gene regulatory elements for the dopamine D1 receptor (Drd1) or dopamine D2 receptor (Drd2) to identify distinct subpopulations of medium spiny neurons (MSNs). We found that bath application of group I mGluR agonist (S)-3,5-dihydroxyphenylglycine (DHPG) reliably induced LTD in both NAc shell and core MSNs of wild-type, hemizygous Drd1-eGFP, and Drd2-eGFP mice. Confirming our previous results, cocaine withdrawal selectively impaired DHPG-LTD in NAc shell Drd1-expressing direct and Drd2-expressing indirect pathway MSNs. We also found that the expression of DHPG-LTD in NAc MSNs was not affected by the Ca(2+)-permeable α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor antagonist 1-naphthyl acetyl spermine. Furthermore, systemic administration of mGluR5-negative allosteric modulator fenobam before the daily injection of cocaine preserved mGluR5 function and significantly reduced the expression of cocaine-induced behavioral sensitization. These results reveal that withdrawal from repeated cocaine exposure may result in the impairment of NAc mGluR5-LTD in a subregion- but not cell-type-specific manner and suggests that pharmacological antagonism of mGluR5 may represent a potential strategy for reducing cocaine-induced addictive behaviors.